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one of s i x  NASA-sponsored, nonprof i t ,  re- 
g iona l  c e n t e r s  fo r  the  t r a n s f e r  of technology 
t o  indus t ry ,  local government, and t h e  p r i v a t e  
sector i n  genera l .  Througn TAC, access t o  
m o s t  of t h e  worid's  a v a i l a b l e  t echn ica l  
i n f o r m t i o n  i s  conveniently axd inexpensively 
provided t o  p o t e n t i a l  us2rs, regardless of 
t h e i r  s i z e  o r  technical  i n t e r e s t  area. 

Through i ts  profess iona l  staff, TAC o f f e r s  
a w i d e  v a r i e t y  of t echn ica l  if ifornation and 
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cont inuing b i b  
The f i r s t  vo 

i s  cumulative 
, 1973 and 137  

H e a t  Pipe Teshnology is a 
of research  on hea t  Dipes 
i n  t h e  Spring of 1 9 7 1  and 
t h a t  year.  The 1 9 7 1 ,  1 9 7  
as we.11 as t h e  1975  and 1976 Q u a r t e r l y  Update Series have 
been Fublished and d i s t r i b u t e d ,  Additional copies  a r e  a v a i l -  
able from the  Technolocry Application Center. 

T h i s  update t o  Heat P i D e  Technology cites t h e  a d d i t i o n a l  
re ferences  i d a n t i f i e d  durinq Ap i r l ,  May.and June of 1977, 
I t  is the second or' t h e  1977 q u a r t e r l y  series intended t o  
provide "cur ren t  awareness" t o  hea t  pipe r ssearchers .  

A l i b r a r y  containing e s s e n t i a l l y  a l l  of t h e  a r t i c l e s  and 
pub l i cz t io2s  referenced i n  t h i s  update,  and i n  a l l  t h e  
previous volunes is maintained a t  TAC, Although a consi-d- 
erable e f f o r t  has been made t o  in su re  t h a t  t h e  bibliography 
is complete, readers  a r e  encouraged t o  b r ing  m y  omissions 
t o  t h e  a t t e n t i o n  of t h i s  o f f i c e .  

l i oq raph ic  summa-ry 
1m.e was published 
through Xarch of 
4 Ar-nuzl Supplements 

iii 
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GUIDE TO USE O F  THIS PUaLICATION 

A number of f e a t u r e s  have been incorpora ted  t o  h e l p  t h e  
r eade r  use t h i s  document. They c o n s i s t  o f :  

-- A TABLE O F  CONTENTS l i s t i n g  gene ra l  c a t e g o r i e s  of 
s u b j e c t  c c n t e n t  ami indo,xes. 
by s u b j e c t  t i t l e / X s p - o r d  ar,d au thor  is a v a i l a b l e  
through t h e  appropr ia te  iadex .  

nunbers,  w i t h  t h e  p r e f i x  omi t t ed ,  a r e  used i n s t e a d  
of page numbers t o  i d e n t i f y  r e fe rences  i n  t h e  va r ious  
indexes.  
when dea l ing  with decurrent o r d e r s ;  so p l ease  u s e  t k e  
e n t i r e  ( ? r e f i x  Included) c i t a t i c n  ncnber when c o r r = s -  
ponaiag wi tn  TAC regarding a r e fe rence .  An open ecded 
numbering system f a c i l i t a t e s  easy incorpora t ion  of sub- 
sequent  updates i n t o  tSe o rqan iza t ion  of t h e  m a t e r i a l .  
I n  this system, numbers ass igned  t o  new c i t a t i o n s  i n  
each ca tegory  w i l l  fol lcw d i r e c t l y  t h e  l a s t  ass igned  
numbers i n  t h e  previous p u b l i c a t i o n .  
nuniber of t h e  l a s t  r e f e rence  on each page apDears on 
t h e  upper right-hand corner  of t h a t  page t o  f a c i l i t a t e  
quick l o c a t i o n  or' a s g e c i f i c  term. 

-- A REZEXNCE FORWT conta in ing  t h e  TAC c i t z t i o n  number; 
title or' r e f e r e n c e ,  au tho r ,  c o q o r a t e  a f f i l i a t i o n ,  
r t f e r e n c e  source ,  c o n t r a c t  o r  g r a n t  number, a b s t r a c t  
and keywords. The r e fe rence  saurce  t e l l s ,  t o  t h e  b e s t  
of our  knowledqe, where t h e  r e fe rence  cane fzorn. I f  
from a p e r i o d i c a l ,  t h e  r e f e r e n c e  soilrce con ta ins  t h e  
p e r i o d i c a l ' s  t i t l e ,  volume nw-ber ,  page number and da ta .  
I f  f o r  a r e p o r t ,  t h e  referexxe source con ta ins  t h e  re- 
p o r t  number assigned by t h e  i s s u i n g  aqency, number of 
pages and da te .  

More s p e c i f i c  coveraqe 

-- CITATION NUMBERS a s s i q e d  t o  each r e fe rence .  These 

They a r e  a l s o  used a s  TAC i d e n t i f i e r  nunbers 

The c i t a t i o n  

- 

V 



'. 
--An INDEX OF AUTXORS a lphabet ized  by author's lasc 

name. A r e f e r e n c e ' s  au t5or  i s  followed by the 
r e f e r e n c e ' s  c i t a t i o n  number. 
each a u t h o r  is  l i s t e d  i n  the index. 

For m u l t i p l e  a i l thors ,  

--An INDEX O F  PE3MUTED TITLES/AEYWORDS a f f o r d s  access  
through major words i n  t h e  t i t l e  and throagh an 
ass igned  se t  of keywords for each c i t a t i o n .  A ref- 
e r e n c e ' s  t i t l e  is followed by the r e f e r e c c e ' s  c i ta-  
t i o n  number. I n  t h e  indexes,  a l l  t h e  words p e r t a i n i n g  
to a r e f e r e m e  a r e  perxuted a l p h a b e t i c a l i y .  
t h e  c i t a t i o n  nunber fo r  a reference appears as many 
times as t h e r e  are major t i t l e  words o r  keywords for 
that r e fe rence .  The pe-muted words run down the! c e n t e r  
of an index page. The res t  Gf the t i t l e  o r  kelwords 
appear a d j a c e n t  t o  a pe,muted word. Since a t i t re  
o r  set  of keywor&s is allowed on ly  one l i n e  p e r  ger-  
muted word the beginning, t he  ead, o r  both ends of a - 
t i t l e  o r  s e t  of keyworcs may be c u t  o f f :  o r ,  i f  space 
permi ts ,  it w i l l  be continued a t  t h e  oppos i t e  s i d e  of 
t h e  page u n t i l  it runs back i n t o  i t s e l f .  A $ i n d i c a t e s  
the end of a t i t l e  or  s e t  of keywords while  a / i n d i -  
cates where a t i t l e  or se t  of keywords has been cuc 
off wi"Ain a l i n e .  

Thus, 

- 

vi 
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chi, S.%. , (Gsorge a a s n i n q s n  c n i v e r s i t p ,  :iashinston. X I  , 2 i 6  p., 67 r e f s ,  1076, Semispkere i*i. 
C O , ~ .  , Washington, DC: XcGraw-zill 3ook Co., X, A77-14825 
Avail  :TAC ! me opera t ing  j r i n c i p l t s  of hea t  pipes  (ii?) a r e  2esc:ibed along wit!! a d i scuss ion  of I 

C i f i e r e n t  t-fies U f  8 1 ,  ana %!e mcer1y:ng Z!!ecr!, Cssign, and iabr rcac ion  of HP. ;<orking I 
f l u i d s ,  wick ccnf iguza t ions ,  zeserroirs, and p i ae  n a e r i a l s  are eealt wiL=, and c leaning ,  
assembly, evacrtation. charging, and c losure  of t? a t e  covered. Czpi l la-q ac t ion ,  sonic l imi t s -  
t i o n ,  entrairznent l i m i t a t i o n ,  a o i l i n g  i i m i t a t i c n ,  i s t s r f a c a  cenc i t i cns  , s t a r e q  O i f f i c u l t i e s  , , 
an8 contzol  and xoculat icn of  :iP i r+ Siscrtssec. Applicat ions l i s cussed  include: hea t  ex- 
ckangers, s?ace Seat ing,  i n c u s t r l s l  prccasses,  c:irosuzqe---;, hiati .?c,/ .re;zti l l t ion/ai= c m c i t i o n i z g  
s y s t s s ,  do-icing! :?eat sinks, an& 5 e r s a l  energ.1 recoverf .  2 racz i ca l  americsl design e x m p i e s  
ars included i n  =?e t e x t .  

I 

.. 
(DESIGX, Zi.5ELTC.XIO?J, &??LiCYXOBS) 

E017 10003 EEXT PIPES 

Kennedy, R.D., S i l l e t t o ,  J., Ques t .  V 1:39-52, Winter 1975-1977, X77-23372 
Avai1:TAC 

At ten t ion  is focxsed on a new t;Fe of device c a l l e d  the  bea t  j i p e ,  whkh i n  its si.qlest :or=! 
is a tyL.l.pe of refl-jlu k o i l e r .  "e p r inc i a l e s  of ogerar icn  of hotb d tv i cas  azo out l ined .  :he 
opera t ion  of 2 :lea= ?i?e is tse same zs in =:e r=fl.lx b o r l e r  +xcopt tha= t he  condensed Liquid 
retlLxs t o  =fie eva7oratoz t!!roug:? c r p i l l a q  ac t ion  i n  a wick instead of  by grsviqr. aeat  p i a e  
v e r s a t i l i t y  is t i s c z s s e d  f o r  vazious appl ica t ions ,  w i t h  s p e c i z l  emphasis on opacs appl ica t ions .  
The Cevelopnent o f  a va r i ab le  concuc-ace  heac j i a e  is descr ibed ,  along r i th  its s o c i f i c a t i o n  
for c l o s e r  ten3eraF-s r equ la t ion  by addi t ion of a Sea te r  c s i l  2rour.d C:e noncondensablo gzs 
r e se rvo iz  and a tcrnFerature-contzol Eeec3ack c i r s u i t .  
but as mre and nore p r a c t i c a l  acp l i ca t ions  a r a  found, t h a t  m t x z i t y  will c0iP.e. 0t.ie.r j o z m t i a l  
apg l i ca t ions  inc lude  tke  use of hea t  p iaes  for laser nirrsr cool ing,  hea t  t=ar.sfez ia solar 
enerw systems, and c o a l  qas i f i cz t ion .  

Limi ta t ions  of conventional modes of t rans le r r inc ;  hea t  Is a sgacoczaft  are diszzssed.  

The te&v.o loq  is  not  y e t  f u l l y  m a t c e ,  

(A??LIC.TIGNS, VE?) 

5P7f 1.3004 ax Pf2ZS am E i P Z 3  ?z:GNICXL A??L;cx~Ioh's 

Vas i l i ev ,  L.L., Inzhenerno-f iz icheski i  Zturnal,  V 31:305-430, 9ov 2 3 7 6 ,  A77-22413, in 3ussian 

operat ion.  .Us0 considered a r e  t -ansfer  ?roco,sses i n  heae-pi;e wicks, Lie eizect of Lie s t rzc-  
t u r d  c h a r a c t o r i s t i c s  of a wick on convective t z a n s f e r  of %!e working f l u i d ,  an8 hea t  and Sass 

* t r a n s f a t  i n  t!!e wicks of low-t-merat 'ce  heat p iges .  Xppl ica t i sxs  of hea t  pigas  i n  such Eields  
as enerqy a?d e l e c t = i c a l  t e c 5 n o l o q  are inves t iga ted  tri" 7 a r t i c x l a r  emghasis on the  use of 
h e a t  ?i?es i n  hea t  exckmgers .  The s t r u c t u r a l  desiqn of  kea t  pipes  is c s n s i d a r d  .and dii , 'eren+, 
YCes of h e a t  pi?es  dre reviewed i5clueing cas-regulated ?i?es, p i s e s  ?git!! r egula ted  s t e m  

. flcw, ?iE;es regula ted  l iquic? flow, cenczi2uqal nea t  ?ijes, mul=i-coc;-,onen,t piass,  s c z m -  
t*ne h e a t  ?i?ea,  two-phase g r a v i t a t i o n a l  heat ?iE;es, coax ia l  h a t  ? ipes ,  and elsctzonyarodynamic 
heat pipes .  

(%VE?'X, WICXS , .VPLICXTIGNS, ZESIGX) 

A gene ra l  review jagel: on hea t  ;apes i s  presented wiC: a t t e n t i o n  given t o  j r iaciales  of 
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H P 7 7  20010 3XERPJY C P I S I S  BROXCENS E A T  PI?S ?~?LIcXTIOzIS 

Behrens, C.W., ed., 0uzzcI S . P . ,  (NASA ~ochnoloqy ?:ansfer Consultant)  , Appliance Xanuikcturer} 
p. 50-35, Xpr  1977 I 
Avail  : TAC 

This r e p o r t  intzcduces seve ra l  household app l i ca t ions  of hea t  Sipes  suck a s  hea t  recovery 
equipments f o r  c h m e y  f l u e  gases ,  h s a t  ? iae  crzdcile, Izozen food thawinq oven, de%?-Czt f r f a r ,  
and v e n t i l a t i c n  systen.  
Fireat prorase ?Or reduciz? enerZJ ccnsuz?ticn z n  :7eac:lng, c2olin5, v e n t - l a t x g ,  and also ccokiag. 

aecause cf t h e i r  s f f i c z e n t  hea t  t z m s f e r  capatxiit.?, hea t  pi>es hold 

(SEATIXG, CQOLING r V Z X I I A Z Z O ? I  , CCOKXG, ?U??LI?dTCZS) '. 
5?77 20011 ELIT 5ITSS AND T I E X 3  1NSTRC.XEXT A??LiC\TIONS 

Finlay, I. C. , Green, D .3. , ( a e r q y  D i o .  , National Enginctariag Lab. I GLasGow, Scotland) , J o u n a l  
of Physical  Engizeering, V 9:1026-1035r N l i ,  56 r e f s ,  1376 
Avail : TAC 

governing t;?eir s e l e c t i o n ,  design,  and nanuf. are  discusaec.  The use of hea t  pipes  *rove 
&&e perfor=lar.ce of s c i a n t i f i c  Lis t runento i s  d e s c r ~ e d .  

(DESIGX , VAVLTACTT2?.€) 

i review l o  given of t h e  p r h c i p a l  operat iqg c h a r t c t e r L s t i c s  of hea t  ?i?es, znd t!e f a c t o r s  

E?77 2 9 0 l 2  A HEAT PIPE C0L;ECTORS 

Gshrke, G.. Ene=g ie -wi r t sc~a f t l i che  Tagesfrigen, V 26:725-Z8, 
A Cescrip-don is given of a s o l a r  house p r o j e c t  ixvolving 

on tLe roof  of a r e s i 6 e a t i a l  house l o c i t e d  Zt t!!e ontskizts'of 
i n s t a l l a t i o n  groviaes  heatirig f o r  a r s s i d e n t i a l  &-ea of 190 sa 

C e c  1976, B77-18598, In  G a m n  
t i e  i n s t a l l a t i o n  of collectors 
Zasen i n  W e s t  G e m . y .  The so lar  
3. f ze rqy  f a r  hot-water supply 

system is  a l s o  sup?lied.  
amaunt of s o l a r  r a d i a t i o n  is i n s u f f i c i e n t .  

(WEST-GZP-!!?XY , PATTIXG, ST0-9;LGZ) 

X heat  s to raqe  system a rov iaes  a h e i t  zeseme f o r  days oa which *.e 

G+rvais, X.L., Taketani,  H., Sabel, X.W., P i t t i n a t o .  G.2.. (McDonr.ell Oouglas Astronaut ics  Ca., 
Eun'tngton 3each, CX) , SAx?S Joc rna l ,  V 12:12-19, X 2 ,  ,!.976 
Avail :?AC 

aower is s i r e n .  The a c t i v i t i e s  and i s s u e s  associated w i ~ i  =!!e fo rna t ion  of noncondensatle 
qcses i n ' w a t e r  k e a t  ?i?es k-e Ziscussed torjeZ5er wit! sone of cke a c t i v i t i e s  and issues 
a s s o c i a t s d  wit!! a t e r i a l  s e l s c t i o n  and some f a b r i c a t i o n  cohs ide ra t ions . fo r '  &Ae concanL-ator'. 

A ?rogress  ro?oP, or? ?do of t.?e m j o r  matar ia l  tasks assoc ia t sd  w i f h  s o l a r  e1ec-z:city 

. .  
. '  

Sessel, H.X., 3rdlhJloar, X.Z., gro ida ,  H.P., (NBS, aouldar, CO), Journa l  o f  Applied Pkfsics, 
v 46:2317-2xal xs, .my 197s 
Avail :TAC 

X heat-pi?e oven has beea used t3 c o n t a i i  and cor.t=al t k e  c t e s i l u n i n e s c e n t  r eac t ion  3a + 
X2OyieldsBaO + X z .  
Xerctions w e r e  easi>I  controlle.', by v a r = i n g  <!e f l o w  rate of X 2 0  c r  ?ressura of 9a. A l a r g e  
volr?se (aSout  20 cs3) of chemiluminescence xas a r 3 & x s d  and sgec t r a  were taken f r s m  0.1 t o  3 
t o r r .  ?SLS devicb, is well aui=ed t3 %!e sridy and control of c a e n i c a i  r=ac=ionS between zzetal 
vapors and oxidizers .  

The heat-Gi?e oven pe--',s B a  vaaar :3 be na in ta i zed  a t  ar.y desized 2ressl;-e. 

(SPECTYA, ~ ~ c x L - - n E x c I o x s  , mAL-vRpoRs I OXI3XZ2Xs) 

P a r k i x o n .  X.R. , Xeevcr , Z.S., Tankins, F.S., (Earnard College Observatory and SmitSsoniar. 
Ast=opn:fsical Obserratar!, Cambridge , .HA1 I 3oyal Society,  London , Proceedkgs  , Series A ,  

X V b l : T A C  
7.T ¶ C l . = z n  z -n  S V Y C . ~ ~  i n  --i- e _ _  e t n 7 c  q - 9  ~ - 3 - n  

- - - . 4 " 2 - 2 , > ,  ,.*.I",, r 3  -=La ,  U C L  0 ,  L J . " ,  n r  I-LJLIU 
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: 
i Ran!!er!, W.A., (LOS A-huos S c i e n t i f i c  Lab., !IN , 8 ?. , Se?t 1976, iA-6314-YS 

Avail : TAC 
E i g h - t w e r a t u r e  s tzeaqr! ,  rPsistmce to cor ros ive  a t -cspheres  , and moderate c o s t  c m 5 i n e  

t o  d e  = a r ~ ~ c  x a t e r i a l s  Bn obvi,ous ckaice :or csnstr-Lczion of %iqt=-tsrqeratixe the-rai  enerc?.,. 
reczpera tor  sysrers .  3sspFze chese a+rar.tzqas, c s r m i c  rec:>era:crs zze s t e x i i l y  =eir,q re- 
?laced by zetzll ic lmits ZK ccnsiCezabls? saczi5i=o i n  ztaxinuii a i r  o r  f u e i  )rP-keat C-er;l?er'Stuss 
an8 henca F z  recover? c f f i c i encp .  ::lis is keczcse e ~ i s ~ . l ~ j  cezzTiz  designs z.sn=ain B h r T 5  
n m e r  af c e m e ~ t s c  $ o k z s  vhic.i, u c a r  t h e  izil-ence c i  E i 2 f a r s n z i a l  tke-mal axpar,s;cn ~ 2 5  
v ib ra t ion ,  tend  t o  ogen up z?d przcu=* veri l a rye  leakage r i t e s  betweon the  e?iiaus+ a c  g r t h e a t  
streams. By const-xct ing a racu?erator  f:om corait ic h e a t  B i ? e s ,  t i e  n u n j e r  of j o i n t s  ai56 t% 
t&e& stIess t o  which tbey a r e  subjected can be g r e a t l y  reduced, and v e r i  LOW leakage r a t n s  
can, i n  Brfnc ip le ,  be obtained. Methods of f a b r i c z t i n g  ce ran ic  hea t  pipes  are descr ibed and 
a c o n c e p x a l  ro , cqe ra to r  desi-. is present&. ? c t a n t i a l  app l i ca t ions  of t h i s  tme of -it 
are aiso b r i e f l y  discussed. 

(ilfCGi?ERATOR, EIEAT-YGCCVZX, LZ-UCXCE, DZSiGW 

Sklyarenko, O . X . ,  Serezovski i ,  V.X., O l e n ! ! ~ ,  Z.:., (USSX),  San. Tsirhnika. R e s ? .  Yezhved. Nauch.- 
cekhn. Sb., V 36:47-48. 1976, I x  Xussian 

No abst=act available 

-77 2 0 0 1 8  GXS-PI- m z  PIPE v a m  m ~ c z  
S t a d e l a m ,  H., Trans la ted  f ron  Schwciz. ?e&. Z . ,  V 71:40-43, 6 p . ,  C z n  17, 1974, ERCA-t r -211  
Avail  : TXC 

A p r o t o t z e  n a t u r a l  gas-fired vacuum f u z a c e  far hea t  tzzat?ents  and brazir.9 w a s  2evelcped. 
4 k a t  p ipe  is used t o  t z t n s f e r  hea t  f z m  a c s ~ a c z  hish-tsmnerature bumer co ->.e vactlua chm- 
S e t .  Tke Cuznzce can be ocerazed a t  terngera%zes u? t o  1037.joC w i 5  a v a c u u  of 5 x tor=. 
The temperature is autcmaticaLiy caa txol led ,  and the  fuel-ai: :atia LS cant iauously monitorad 
t o  o p t h i z e  ef f i c i e n c i .  

(SZAT-TmTXEITS, 3 2 X Z I X G ,  ZFFXZ!E:CZ) 

- 

-77 21000 3EAT P I X  XUC'LZAR ?.EXTOR FOR S P A C  POWER 

Koezig, D . R . ,  (LOS Alarmos S c i e n t l t t c  Lab., w.1, 22 p . ,  1976, a-m-76-998 
A v a i l  : Thc 

the-mionic conversion systen.  ?he reactsr is a f a s t  r e a c t o r  desigzzd t o  ogerats a t  a nominal 
hea t  S ige  tm.?srat?L'e of 1675oX. Each r eac to r  fuel e1ener.t c s n s i s t s  of a hexaqonal >!o block 
which i s  bonded alonq its axis t o  one end of z ??o ii vapor Sea t  piBe. ?ke block is per fo ra t ed  
with M a r ray  of longi tudina l  holes  which are LoaCed wi th  U02 p e l l e t s .  
h e a t  d i r o c t l y  t o  a st-iza of 6 c k e d c n i c  convertors which bre Sonesd alonq tke o t k e r  end of 
t h e  h e a t  Bipe. assembly of 00  such f u e i e l e s e n t s  foms  a kexagonal mrs. The core is 
Surrounded by a t h e m 1  r t d i z t i o n  shield, a ::?in t h e m 1  n &sorber  k?d a 9e0 r a f l e c z o r  contain- 
icg 30 load td  c c z t z o l  dr-. 

A keat-oi-se cooled nuc lear  r s a c t o r  w a s  designed t o  ptovide 3.2 M ( t l  t o  an out-of-core 

The hea t  ?i?e L-ansfers 

(~X'GNZC-CSSVEXSIOX, FFCL, CORE) . 
. Koanig, D.R., %?ken, W . X . ,  S a m ,  ";.:i., (Los A l m s  SciezxiSic Lab., ?I:?), Anerican Institute 

O f  Aeronaut ics  and Astronaut ics .  Conference on L%e Futurs of Aerospace Power Systems, S t .  Louis, 
NO, Paper 'Io. 77-191, 3 ?., I 2  r e f s ,  ?la= 1-3, 1977 
Avail : TAC 

v a i e t y  of elecericil conversion s y s t e m .  
A family of hea t  pipe r eac to r s  desiqn concepts has been Ceveloted t o  ?rovide keat t o  a 

Three power p l an t s  a r e  Cescriked k h a t  span t5e ?owe= 



11. C. AEROSi?ACE ORIESTPD SPLZUTIONS 

Delauw, J.I., Eteader, $ . E . ,  Staskus,  G.V., ( X S A ,  Lawis Research Center,  Clcvelazzd, Oil , 
Avail  : TAC 

var i ab le  conductance heat  g i a e  s y s t m  which azo com?or.ents of t..e h+g;l-pcwer czansgonder a3oaz2 
L!e Ccmunicat ions Tec>aoloqy S a t e l l i t e .  
desicjn adequacy, acce?wnce z e s t s  ta sxpose Latent defoczs i n  f l i g h t  kardwara, =nd develoarnent 
t es t s  t o  Licegrats  t i e  corqonents i n t o  %!e tzazsponaer syscos and t o  demcnstzate ccmpacibdi+q. 

XXA-TX-3-3453, 38 ? . e  NOV 1976, N77-11260 

The test  program is descr i5ed for t b s  200 w a t t  t r a n s m i t t e r  e x p e r t l e n t  aackage b?d t!!e 

TSe ?tzgran iaclt ldes q c a l i f l c a t i c n  t e s t a  t o  demonst=Jtr 

Xuenzel, W.D., ( S t u t t g a r t  Gniv., West Gemzany) , 89  p., C u e  1976, ZSA-cx(?) -855, 177-16201 
Avail  : TAC . 

rorzent cnboard a Slack 3razzt sourcing r o c k e t  as pa,-- of =;le I n t e r n a t i o n a l  Sea t  P i p e  E:qeriaent. 
The proflight ae r5or=nca  tests,  L!e perfomance i n  f l i s h t ,  and tests gerfo-Ted a f t e r  f l i g h t  
a r e  eescr ibed.  The varsxs ro-sul-,s rra ccs?ared. 

Ta October 1974, hea t  pipes  c o n t a i i i n g  acetone and aimonia were t e s t e d  in a zero 9 cnvi- 

9uaCrini.  J . A . ,  ( G r c a m a n  Xercspace Cor?. , Set!!?age, X?) , KcL-eight, C.R., (NASA, Ames SesearcS 
Csnter ,  Yoff='ett F i e ld ,  C A I ,  XIAX, Aerospace Sciences Mesring, l S t 3 ,  Los Anseles, CX, ? a p r  Xo. 
77-192, 12 3 . .  10 r e f s ,  J a  24-26, 1377 

. 

Avail  : TAc 
TSe Baper desc r ikes  a e  Cevelspment of a cziogenic  t h e m d l  diode heat  pi?e f o r  space f l i q h t  

ap? l i ca t ions .  
, M' i n t e r n a l  blccking or i .? ice ,  '-,o.acccnplish shu to f f  i n  <=e ==verse .mode.. The p i ? e  is 0 - 5 3 5  rn ' 

OD by 75.02 c9 icng i x l u d i n q  a 2.54 c f  e x c s s  liqui", r e s e r r o l r .  S : q e r h e n t a l  da t a  are pre- 
seqted for forward .ode C~zougk?ut vs tilt, O i l n  c o e i z i c i e n t s  , and r2verse node c s a z a c t e z i s t i c s .  
Transport  capaci ty  is 1300 -4-cu a t  2.3 Q tilt. Evaporatar acc condenser f i h  c o e f f i c i e n r s  
were 0.92 ana 1.64 w/sq a K, r e spec t ive ly .  

(ORIIICZ, Tf'uT , FIZ24-CCEF?ICZZXTS) 

"e <,iode has ethane wozkinq F l c i d ,  and uses t.?e l i q x i d  5lcckaqe tsc:hique wit!! 

EP77 22009 RUIATIVE TR,VYSE,X ;LuD ?XZRMA.S C3X?3CL 

S m i t h ,  X.X., ed., (mo, Inc., &mold .Si= Force S t a t i o n ,  El), AXAA 3rsgress i n  A s u o n a u t i c s  and 
Aeronautics,  V 4 3 3 3 6 7 ,  1976, -377-22919 

?he ? r e s e n t  collec+Acn of Tapers is cancerxed vi?? ad-rcncos i n  3u=face system r z d i a t i o n ,  
jaseous r a d i a t i o n ,  sola= c3112ctor3, =hemal  cocduc=ivit:r an& coztac: r o s i s t a r ~ c a ,  . x d  5eac ?i?es, 
wit!! ? a r z i c n l a r  referance 53 %emspace techzoloqy. 3 a s i c  cancepts a r e  oresentad i n  ?ro-dic=i?,g 
and measuricq t!!e radiaci.ye ?erfomcnce of n a t e r i a l s  and su=facss w i e r  var ious em%rsr- .ent i l  
cond i t i cns .  Radiation a d  r zd iac ive  trans4orz i n  ? l m e t a r y  a tms?ne res  are  d i sco r sea .  a lcng wit.? 
t!!eore+Lcil s t u d i e s  of r a d i a t i o n  ?roblens rsqardi-q ~ l m e t a q  enr,"i of xeteors and space ?robes. 
Ot!!ar t o p i c s  of i n t e r e s t  include numerical sode l i zq  of  f l a t - ? l a t e  s o l u  col lec=c=s,  a n a l y t i c a l  
m d e l s  f o r  lunar soil tfe-1 conduc=ivi?z, md jujbla  f o r z t i o n  Li a r t e r i a s  of qas-c=n==?llcd 
h e a t  pipes .  

( S O ~ - C O L ~ C ~ O R S ,  TZERXAL C G N C U C P Z V I ~ ,  cmracz-EsIsr;Lucz) 

4 
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I .  

, 
3P7f 222 LO 3ZVZLO?fZ:?T Cf "Z?-!-nL CC'iTZOL ! . Z 3 C D S  7C?. S,?SCZALZZZED CC!.!FOMESTS .LYD 3CZZ:I:TIFZC 

i:iST1C:.S?:TS AT ~,zxY ~ 3 : <  ''"J""z"''XS .-1- -.- - -  (XLLCTJ-OX) ' i sa l  ?.ecor= >!br jl->Iov 3 0 ,  1376 

:?riq:ltr J.?.. Xilson,  2.Z.,  (acckwell  In tazza t ions l  Carp., G I ,  ?;XSA-C2-l301iZ, 1 0 3  p. ,  yov 
L376, N77-15347 
Avail : TAC 

?"any payloaZs ci~-zrrntly ?r?posed 20 b e  Xcwn by t he  space shu tz l e  systeln requi ra  locg- 
dura t ion  c c o l b q  i n  tSe 3 t3 2 0 P x  t emgera tue  r a g e .  
DCD gayloads. 
h e a t  p ipe  rzd iazor  s y s t ~ ~ s  desigr.ed ta cgezace i n  C?is t enpe ra tu r s  range. 
ground test s y s t e m  for t-rn lono-iils j ass ive  tke-aa l  conczol concopes o?erat ing undez sgec i f loa  
space envi=onnental  condi=Fons. 
evolve into Slight t es t  q u a l i f i c a t i o n  s ro to types  f o r  e a r l y  s h u t t l e  flights. 

i 

i 
C s m n  requizements 'a lso exist for cer tain 

T a r z e - s i c  2esiqr. and op=i=izat ion szcdiss  k-B rapor:.ec fer mlcistaoe and dioda 
Also op t i z i zed  are 

The grouLd t t s t  s y s t a s  evaluated a x  ult imacely incsnded tc 
I 
I 

(SZGTLZ,  DESIGX, OPTIXZXTION, ?ADZATOR) 

'. 
If. 0.  mcLzaR S Y S ~ X S  

No C i t a t i o n  Fn Update, June 30 ,  1977 

No C i t a t i o n  in L'pdate, June 30, 1977 

.. . 

. : . 
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111. IEAT PITE T%EORY 

Enioger, J . E . ,  Edwards, D.X. ,  Lceti!<e, E.Z., (??S S y s t e a s  GZGU?, 3edondo Beach, C.1 , XhSA-CX- 1 

137953, 5 2  p . ,  XOV 1976,  X 7 7 - 5 4 3 7 4  I 
Avail  : TAC I 

operat ion:  (I) t k e  e f z a c t  %?a= excess l iqxi i  has or. heat-pr?e ?erforzrar.ce: ( 2 )  Lie cz lcx lae i cp  
of t ke  d=-Iout k n i t  of c k c w f e r a n t i a l  qrooves; (3) an ef f ic rss r -  aztaematzcal  xocel f a r  ',*.e 
ca l cu la t ion  of Lie viscous- inerz-al  i z t s r i c z i o n  LT the oa?cr f l c w .  These x.z+?iemat-cal nodels 
a r e  izcor;rorated i n  the  con?crutsr arogrzn GXUE 11, irhich is descr ibed.  

The worlc focases  on tbe  mathernatical moleling of Lfrea c r i t i c a l  nechanisns of keat-gi2e 

(!<ODELIXG, Z X C S S S - X C U I 3 ,  CXXXT-LZXIT, ~7X?OR-I?ITS?ACTIQX, CCE'CTE4 PP.CG&X) 

8?77 30004 GZXZXATION OF GAS DURIXG TZE LONG-TEXL OPS3ATION OF XEXT P I ? S S  

GLI, Q.V., AXinkooich, S.N., Shnyrcv, A.D.. ( I n s t .  Te?Lo-Xassocbnena im. Lykooa, *insk, USSal , 
Inth.  Fi:. Zh., V 31:5?4-600, N4, 1 9 7 5 ,  I n  aussian 

a r e  examined.. E-sontainiac; substances (e.5.. water, XezCO, XB?) w e r e  used. O f  the 2 aoss31e  
reasons ,'or gas Generation "iermai d i s soc ia t ion  takes ? l ace  cnk? above t!!e S o i l k g  30iat. 
CT-ernical d i s s o c i a t i o a  o f  =\e z - k e  a a t e r i a l  and e ieczrcchenica l  d i s soc iz t ion  o f  t k z  l i qu iZ  a r e  
the  o tke r  zessons,  of %hick ::?a l a z t c r  Secczes Lie dete-rxixinq f x z o r  eixing 1 0 n g - t ~ ~  =per=-  
t i on .  A net?.od is civen f o r  calc~la=:n3 t i e  L T O U . ~ ~  o f  noncmLensinq gas gefieracsd, Sesendi?.q 
on C:e ocera t ion  t i m e .  Pdod agreenent 05  prac',icted ar.6 experir,en=al vaLues azt obtained. a t  
323-323%. 

( ~ Z S A L - D I S S O C = ; S T ~ O X ,  C3&XCXL-313SOCIXTIOX, ~ C T 3 O c S E I I I ~ - ~ I S S C C ~ T I O ~ ,  EIONCSNDZXSIZTG-GAS 1 

The reasons f o r  gas ? o m t i o n  in low-tccqeriture 3 e a t  p i p e s  opera t ing  for Lon? ger iods  

9077 30005 At Z X S T I G X T I O N  CF C9XQENSATZOX EFJT TaTSZZR ZIT A C'ASED TESE CC?I'?.,UYIXG A 
SOLLZiLZ ?1C?ICCNDZXSABLE GAS F h a l  S=?o,-t 

Scaski ,  E . X . ,  Ramon, R.J., (Wasniagton S t r i a  Cniv., O u L k m a ,  X V ,  XAS:X-C+14?095, 92 ?., 
1976 N 7 7 - 1 0 4 6 3  
x v c i l : T : c  

A nore s x a c t  one-6Lxensional cmdensat ion hea t  t rznsZer  ;codel for inso luble  gasas was 
8evelcced 2nd conpa:ed w i L i  e w e r h e n t a l  Cata. Xodif ica t ions  20 t k i s  model =o acc~w.oda+s  
s o l a l e  gas behavior v e r i  a l s o  accotcpLished, urd Lfe e f f e c t s  cn gas f zcn t  Sehavicr  d a o c s t t z t e d .  
Anakf t ica l  mdels t o r  cor.d%qsation heat trarsfer are doc-azented, azd an o g t i z a l  rnet3od. used 
f o r  s e a s u r h g  gas conce i t rac ion  F:ofFles is o u t l h e d .  S q e r i n e n t a l  da t a  is 5 e n  presented and 
iatcrpretsd. 

(XODZL, GX-?3OXT,  OPTICXL-?ES'=SOD) 

Shekr i lad=e ,  I . G . ,  Xrkmi ia .  Z.V., Zhorzholiani, G . I . ,  Iopu=iia,  I . I . ,  ( :?auc~~o-Iss l=do~-=ts l ski i  
I n s t i t a t  S t ab i l i ykh  Izotopov, T i f l i s ,  Gaorgian, USSa), Tep lo f i t i ka  Vysokikh Te!npera+ur, V 54: 
1125-1129, 6 zefs ,  S e s t - O c t  l?76, A 7 7 - 1 7 9 2 3 ,  In Suasian 

The cpe ra t iona l  hea t  regimes of a gas-re@atad hea t  Bi;e are anab- ted  asvurJin5 =!!e 
t-eraturo and soncen t t a t ion  of the buffer  qas  to vary alone *>e heat p q e .  It is f.xz?zker 
assumed t f a t  t i e  tweratl lre of the  hot buffer  qas is c lose  to t!at  05  s t e u . s a t t t r a t i o n ,  and 
<=e geom+-y of c3e hea t  pi?e,  s u f z c e  hea t  t ransie:  c o e f f i c i e n t s ,  the t = q e r a t u r o  05 t!!e 
d i e n t  Q e d i U ,  and t fe  mcss of t ie  Lqe-rt gas i n j e c t &  Lit0 the ?i?e a t e  a l l  qiven. 
d r o p  ia %ie aiae zzs neqleetsd and t4a t!!emo&pcaic gk-meters  or tie gas &-e descr ibed  by 
M ideal-gas  aquacion of s t i t o .  The mthod ezgloyed can also ba used t3 take account 02 lonqi-  
t.J&inal h e a t  cor.duc=ion of t!e ve t tznea  wick an2 of =!e outs ide  r3biag .  

( 3 W - . X - G A S ,  ?9ESSURE-DXOPSr W I C C )  

k e s s l r r e  

6 
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EPl7 31001 

Corley,  R.3. , (?lava1 2ostgraduac.a SchooL, !!cmterep, C X )  !,tastes -L:osLs, I1 a.,  June 1376, 

Avaii  : T.X 
>n a n a l y t i c a l  st-&! was mdert=.ksa to <eternize t h e  t;Jc-?izensi=r.al x a l l  concuczicn +f fec=s  

L? t? i n t e x a l l y  I l x e C ,  ro tac inq  hea t  ?=;e. Tko- 2 k i 5  olenen; setL?od was ernG:loyea E a  -;ensrs=e 
ccmsutor :esrlts f a r  a c=oper cszdensec with t a a n g c i a r  f i n s .  :'.eat t r a n s f t r  E a t s  were skowa t o  
be approximately seventy-fi-re percent  grea te r  Elan t:ose greCic=eC by an sarlier , one-dbens iona l  
analysis. Z e a t  t z a n s i e r  r a t e s  we:e fcund t o  te i n s e n s i t i v e  t o  r o t a t i o n a l  saeed and f i n  ha l f -  
angle. Due to munerical d i f f i c u l t i e s  within Lie f h i t e  element jrcqram, no d a t a  was obtained 
f o r  tkc f i m e d ,  s t a i n l e s s  steel csndenser.  

EEAZ T W I S I E R  ?3iALYSIS OF A XOOTATING E S T  PI?E CO?IT-;I?TI?IG IXZZX'IIXC XYI-IL ?IS 

X77-15307 

( F f ? S I Z E - E I Z ~  r af22T-TXUSEZR-C-i) 

VT77 31002 EJ?ZC"S 09 O?JE-S13E3 

Wamotani, Y . ,  (!!>SA, Coddard Spaco F X q k  Caatcr,  C-rsefieit, !a) , X A A ,  Aezssgace Sciences Yeetiag,  
lfth, LJS .Sngeies, CA, oaper Yo. 77-191, 6 rzfi, Jan 2 4 - 2 5 ,  1977 
Avai l  : TAC 

"ke ?erfo-mance of an a x i a l l y  groove6 heat aiae w i + A  one-sided h e a t  Fngut ar-d removal was 
h v e a t l g a t e a  a n a l y t i c a l l y .  Under zero-g condi t ion t.!e naxiziun hea t  t r anspor t  of t!!e ? i j e  m y  
decrease as m x h  a s  30% Cegendinc; OJ =:e Liquid slag t ehavior  i n  =!!e ccndenser seczion. l a  
o n c g  envi:orsent t!!e p e r f o m n c 3  depecds mairaly on t k e  f l u i d  charge. 
i f  over-charqed, is alsosc, V a l  t o  L!e 7ahe f c r  rtni2om nea t i zg  and =oo l ing  ace 23 puddling 
e f f e c t .  Fowever, for sone heater-cooler  canbiaat icns  tSe ton?ezat=o ~ Z Q ?  ECZOSS t i e  t e a t  ?iae 
becines  very largo. Ccr iyateC r z s u i t s  f o r  t i l t e d  heat  aiges ccsaare  f a v o r a j l y  with ava i l ab le  
expe r i zen ta l  data .  

The maxhua beat  e a n s p o r t ,  

1377 32002 IXV3TICATION 03 PE?X?OXQSCZ SI.XTS 1s X X L  GI?OCVZ 'IWT ? 1 X S  qiraal Report 

Felknan, K.T. Z r . ,  ( m i v .  of !lew :d*xico, NM) , ?TXA-C-9-137912, 42 July 1976, 177-11340 
avail : TAC 

3 e  cnt=ainnent-snear per fomzace  liiiit which 0cc.x~ L? axial qrsove hea t  pipes  was Fn- 
v e s t i g a t e d  and emla ined .  :n t!e existirag heat  a ige  l i 2 r a t x r a  t3e entzainnenc hea t  f l ux  1-t 
is d e f h e d  as <.e condi t ion  where t!!e Webor x&er is g rka te r  5im o r  eqcal t o  one. . fa 3 i s  
m a l y s i s ,  t h e  c r i t i ca l  value :or &de e n u c i - m n t  Weber mabe: is ? c u d  to he 2 1. less t!!an a r  
equal to 3 E. PPrhaos note imsortzzzt t o  L!a h e a t  ?i?e desiF.er  C~an t.ke o-nt=aimeDt perfor-  
mance l i m i t  is t he  ? red ic t ion  of the performance deqradat ion due t o  vapor-liquid shear iag  stress 
which is a l s o  descr ibed.  Prei is t inarz  qual izat i ' re  ex)o-=iien=s WS:O conducted. t o  observe c..L.e 
shear st==s3 wive Zorzztion ahenonena. %e q u a t i o n s  ?resected zap be used tc p ' d i c t  and 
minimize e e  vapor-Liqui? shear  s-u~ess perfo=nc= af,Pects L!at oczu ia a x i a l  groove and 
pcddls flow a r t e r y  hea t  pi?es.  

. .  . . .  ,. . . 

(EXT?AiSXE?lT, S - m ,  NZ3ER-NlESE8,  WAVE, YJUDLZ-ARTZZY) 



IV, CESIGN, CNELdPMElT, Ai13 FURIUTiM 

'tP77 40005 S X D Y  OF PEAT P I I Z S  XTLI: ZXTZXDED 
OF AN XGIZATED L I Q U I D  

Ve--ikov, Z . X . ,  Prolov, V.F. ,  Xonanjcov, ?.G., 
x9, I n  2ussian 

.%I znakyticai e-ression is presented for  
hea t  pipe a s  an i n t s m e a i a t a  h e a t - c a r r i e r  -dit? 

d e t e d a i n g  Lie s u i t a b l e  app l i ca t ions  af a 
a high u t i i i z a t i o n  c o e f f i c i e n t  05 %%e hear- 

h &sign 

I 

t-ansfez aqent.  S e a t  ? iges  with the  avaporation sec t lons  iri t ke  fa,?, of hollow, l s n g i t x d i i a l  
f i n s  wi<q screen ca?i l la=iss  m d  i i s k s  -diLi Li reace i  c r p l l l a r i e s  vera  exainizad. 
net2od f o r  a ; teac-cansr 'arr ing devics  w i t :  a disk evapcrat ion sectLon is prssentsa .  

(5ZT-T?S.?:SFZR, UTSLi~~TIZ~:-23~PIC~~:?) 

H?77 40006 STATUS OF DEVZLOP-XEXT L V D  APPLiCATION OF GAS-ST-ABILZZET) BEAT-P+?E RhDIATCizS 

Koch, E., (Oomiar-System -6, Imnenstaad, West G + a a n y ) ,  Ceutsche Gtsellschaf: fiir Luf't- 
und S a m f z h r t ,  Jahrestaguno, 9th. Xur.ich. :Jest Gemany, 2aper 76-192,  28 p.,  Sept  14-16 ,  1 0 7 6 ,  
I n  Geman 

The emplayrent of a r.oncondensabie cas  Fa heat ?i?es zakes it poss ib l e  t o  c b t a i a  a c e r t a i n  
con t ro l  e f focz  which c2?n be used for <?e s t & t i l i z a t i c n  of t h s  c o q o a e n t  tornFericxa.  
f u c t i c n a ? .  c s a r x t s r i s t i c s  of gas-s tab i l ize?  :?eat-?ipc rad ia tozs  axe discussee  acd bas i c  
p'rysica?. r a l r t i c n s k i p  are  exmined.  X descr i2cisn of vazious gas-s rab i l ized  hsat  B ipe  8esiqr.s 
is ptcsented.  X;?Lications c m s i t e r e d  a r o ,  z e l r t e d  to ;as-sc&il ized heat-pipe zadiazors  f ? r  63 
ou tau t  Lnultiplexer md Eo= commuoicatiins s a t e l l i t e s  of t ! e  Y-LXOTS or OTS t -ce .  

Tke 

. .  

m. B .  WICXS 

3 3 7 7  41008 DETEW-TIATTSON OF Z ? Z  a A S I C  C'JXRRCTSRISTICS OF T9E X I G S  GP =AT ?I?ES 

Xukhamaet9u=.'peva, 0. , 'JerEyev, X. , Toi l i ev ,  X. , (T=!cc.entkii Gosudarst-recnyi LTniversitet , 
AsKiabad, Tur!eien S S X )  , Akademiis ?la& Tu-:c*.enskoi, Izves tLia  , S d r i i a  F i r i : c o - T = : ~ i n i c ~ e s k i h h ,  
KhimicSeskikh i Geologickeskikl? Nac!!, 2 .  65-70, 6 r a f s ,  NS, 1 9 7 6 ,  iz  3ussian 

Seeriatents wera conducted on t;irse t-fles of n e t a l l i e  mesh ricks fc r  h e a t  pipes:  two of 
b ras s  and one of steel. 
maxisun height  of f l u i d  e l eva t i cn  i n  t ! e  jorous wick, and er'fsc+Lve heat conchctivit-1 f o r  the 
t h r s e  wicks and t o  com?are t!!ese values  ui*A computed r a s u l t s .  

?he oDjec=ive w a s  :a de=armrne values  of c a p i l l a r y  ?e-qecbillty, 

Sukfiia, S.?., Cole t t a ,  G . C . ,  Fellow, E.C., (Y3ssaChusetts Iast. of Tech., O z k  -Ptdge, TX, 
School of Chemical Zngincering Z ' ract ice) ,  36 p - ,  O c c  i3, 1076 
A v a i l  : TAC 

X cr$oc&qic h e a t  p ipe  kas been suqqested as an e f P i c i e n t  m e a n s  of t -ansfcr r ing  h e a t  f r c m  
a cooled cowocent  on a spacecraf t .  
c-Togenic t e q e r a t u r e s ,  leads to <:e mnclusicn <?at t k e  zadian t  h e a t  lea!! i n t 3  C,9 system 
e s t a b l i s h e s  a a:niaum temperature cli5fore.xs for a f f i c i o n t  oFerat ion - t!!e c r i t e r i o n  being Lie 
absence of ,Plaid bo i l i zg  iz  Cie wick. X desi-. equat ian  for t he  n a x i ~ u m  hea t  traspo-t': i n  t ke  
wick is ?resented  kqd c5rre1a:ions fsr wicking charac te rLsc lcs  ana wick Ci=er.sions z s  esrabllsnec?. 
A prelL-Azar- design f o r  &&.e spacecraf t  heac j i g e  is 9resenteC. 
dinecsior ,s  of t h e  t ea t  pi-,e arxi wick aze spec i f iad .  
ars d i s c s s s e d ,  and a s p e c i f i c  a?groacS ,Pcr e -e rben ta t ion  is rnc=wencfed. 

A t!!er-~d.jn'anic a c a l y s i s  of :!e hea t  p ipe  cpe ra t ion ,  a t  

Operacing c s n a i t i s m  and s3ysica;. 
lossible  wick n a t e r i a l s  kid configu-sr:.orrs 

(TS-R!!ODY?lXPIIC-AVALVSiS, HE=rT-TTUWS?OST, WiC?X?IG) 

-77 41019 C3XPLTSR B30-Y GXADE 2 FOR TZE DESIGS AND AXAtlSIS OF .EA?-JI3S NICXS 

Eninget ,  Z.Z. ,  ZCwards, D.X.,  (Tm Defezzse s d  Space S y s t e m  G r D U ? ,  P.eConCo 3eacS. C A I ,  !ISA- 
CR-137954. 114  ?., !IOV 1 0 7 6 ,  977-14373 
Avail  : TAC 

This aser's ztanzal descr ibes  t!e revised vers ion  of t!!e c o v u t e r  prsqram G;UCE(l) , whicfi 
des iqns  and cnaiyzas heat  ? ips  wit!! gr3dedporosit-r f i5 rous  s l &  wicks. 
(i) automatic  c i l c d a t i o n  of Lie ;ninhcn cmdenser-ond s t r e s s  =!at w i l L  n o t  resyil t  iz an excess- 
l i q u i d  puddls  cr a l i q u i d  slug in "e vapor space: 

The r ev i s ions  a re :  

( 2 )  Euzerlcal  so lu t ion  of =!!e equat ions 
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Enisqer,  Z.Z., Fle i sckmn,  C.L., Lzea.2, Z.S., ( 'XV Systems Group, Xedondo Jeach. CAI , ::=A- 
CIi-135C03, 49 ?., ;an 1976, X77-121S2 
Avail : "XC 

.in e.qer lner . ta l  ? r o g r m  t3 e v a l x r t s  noncozcensabl< cas gene r i t i cn  iz ~ r s l o n i a  hea t  3i;es 
w a s  c o q l e c e d .  A t o t 2 1  of  37 hea t  pi;es made of a i D i n i p ,  s z a i n l e s s  s cae l  add c o m b x a k o n s  
of these aaterials were processed by various tecbniques,  operated a t  b i f z e z s n t  t a rqe ra t t t ' e s  and 
t e s t e d  a t  low t=zqe ra tu re  t o  q u a n t i t a t i v e l y  date-mine gas generat ion r a t e s .  
i a ~  s t a b i l i t y  a r e  aluuinum/stainless codaination, a l l  al .Jaintz and a l l  stain'ess hea t  a ipes .  
i n t e r e s t i n q  r e s u l t  is Cie X e n c i f i c a t i c n  of i n t e n t i o n a i l y  introduced water i n  t h e  m o n i a  during 
a r e f l u x  ste? IS a seans of sL-face passivat ion =a redcce gas gensrat lon i n  s t a h l e s s - s t e e l /  
al?lminum heac Bises. 

L- o r d e r  of inczeas- 
One 

(STXXLZSS-STEEL, AXJYJX24, GXS-GZJZ%VICN) 

9077 42002 '=91 -SZY3..lXTZOX OR SOPIT3OL QP YAZRSAT, PROBLZXS IS XATZR S-dT-?i?ZS. S d m u a l  
Orogress i leport ,  ;an :-June 30, 1975 

P i t t i n a t o ,  G.F., (E?cDannell Douglas Ut-onaut ics  West, 3untir.gton 3each, CA), 41 ?., ;ulp 1975 
Avail  :TXC 

f r o m  January 1 :o ju7e 3 0 ,  1975. TSe hea t  ? i ?e  l i F s  tests for =le VL-ious candikate  xzterials 
wern an t inuec i .  Tke copper and nickel a l loys  showed a c o n s t m t  hiqh l a v e l  of perfornance. 
wnile t h e  ior=ous a l l c y s ,  e:tcludixq 430 SS, continned t o  undsrgo a slow p e r f o n a n c e  recovery 
prczss s .  C i Z z s i o n  cz l cu lac i cns  indicated *&.at perneat ion of kydrogen gas tikcugh t he  teat p i p e  
w a l l s  is a f e a s i b l e  mechaniss :or e.uplaL:ing t!!e p e r f o n a n c s  recovery j roczss .  A aost t e s t  
a n a l y s i s  02 one hea t  si?e frm esc? canaiZate natszial vas Fxitiated a2:+= 102 days 05 teszhq. 
Solid. ? a r t i c l e s  -dare found i n  'Ize w a t e r  con-dined by t5s Xonel 400 3r.C C2A 715  ?ises. X sczn- 
ning e lec t zon  sic=osco?y stz2.y of t h e  oxids or: the insi5.e surfaces of 5% hea t  ?i?es revealed 
t h a t  <:e nos t  tenacious &id a r o t s c t i v e  cxide f o m e d  on t!!e 316 S3. Eleven a d d i t i o n a l  bea t  pi?es 
w e r e  fabbrlcated ~ i n c  a r e  p r i s e n t i y  being pregared f o r  t e s t i n g .  Tzese new tests i i lclude heavy 
walled, s e l f -ven t i ag ,  2nd cast  reduct ton heat Bi?es. 

A d e s c r i p t i o n  is s i v e n  of r s sea rch  anc? deve logmnt  e f f o r t s  conducted on w a t e r  hea t  a i p e s  

(COPPER-UImL, XZQOUS AILO'IS , ? E X * C R ~ ~ I C Z - ~ C C I T o ? ) ~  
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I 50017 

. 

U a k a v i c i u s ,  I., Ga iqa l i s ,  V., Zva, V.X.,  V sb., Taplornassoobrnen-b, V 3:216-222, 1976, i n  Russian 
30 a b s t z a c t  a v a i i a b l e  I 

3P77 50013 DE'=SXIORATIOX IX -E=rT TI?: ?SP3OX4..*CZ 8 1 3  Z X C S S  KZTX>?G 7 L C I 3  
! 

S r i v a s t i v a ,  R . X . ,  (Cniv. of Roorkee, I n d i a ) ,  vanxi, E.$., Sharna, S.C., V 3:387-392, N5, 3 refs.  
Seot-Oct 1976 
Avail :TXC -- e--erimental i nvesc lga t i zn  has becln c a r r i e d  c u t  t a  study the e f f e c t  of t he  wettiiq 
f l u i d  on t h e  ;erf3,nance of =n ad iaba t i c  heat  ? i F e  kavizq water-cotton-wick matr ix  in a copcer 
csEtainer .  :: k z s  t e n  four.& t h a t  whes t!\e vet=:nq f l d ~  charge iacrieses bsycnc 3 cer tai r?  
L i - t ,  rapid tec=ease in tk+ 'neat 'L-zns2er razs occurs.  

(SWT-TIlil"fSZX, UATEP, COTTOX-WIm) 

G i l ,  V.V., Vas i l ' ev ,  L.L., ZhariIcov, X.A., Zelenia,  V.E., Syvorotlca, O.X., Uvarov, Z.I., (Irrst. 
Teplo-IS Xassobaena:a.Ly.ykova, X i ~ ~ s k ,  USS21, izz.i.-Fiz. Zh., V 3::990-995, 216, 1976, I n  Xussian 

The r e s u l t s  of z e s t i n 9  a Sea t  ? i g e  ncuntsd on the  spaco veh ic l e  I i t e r c o s z o s - l l  during i t s  
o p e r r t i m  ia inze,?lt.r.et=rg spaca a r e  Given t=qe rhe r  wl:h a k r f e f  descriszios 35 =:1= hea t  ?,ipe. 
Freon-11 w a s  the working fluid. ~ k s  o-,erstixq cona i t iozs  were: workizq :e.=eracxe - 3  t o  A j O O C  
h e a t  flux 10 :J at $e?qerzt.se &op e5OC. and heaz f l y 2  difEsrence Setweer. t:?e heatsd and cooled 
parts of 0 . 2 5  W/CP. XiLi a t zzqe ra tu re  drop along tke a i p e  lenqt! of <2-33C. t s t a l  heat f l x i  - e20 W w a s  a n s u e d .  The r e s u l t s  obtained i n w e i g h t l a s s n e s s  were conpared rit5 t!!ose o b t i i z e d  
w i t 3  a aodel  i? a bazcchanber on ear%!. 

(:aIGiiTLzsshTss) 

Relat ively good aqreernent vas obtaized. 

3P77 30015 EX?S?.III:~ITAL S n 3 Y  O F  X C O A Y S X  3Z.X ?IlS lITg ZXCZSS LIVJID 

XonovcJ.ov, A.S., I a t e n s i f .  t m t s e s s o v  ?ttenosa Energ. Veshchesrra Poristykfi Sreckkii Sizk.  Ten?. , 
V 31, NS, 1973, Zn 3cssian 

Results L-e qi-:ea i n  gragns for  t 5 e  tsnFe=atL-s dis;=i5ution along t k e  evacorst lon csnvecticr. 
Section3 a t  &iif?erent t!!rough?uts througn t h e  annulus. EGerLzer.tal  results were e.Fressed by 
~k * 0.214(GrPt)0-2, v a l i d  for &*e flooded ?ar: of the axmulus, where ck = Xek/X, XeK is tie 
thml condi t ion,  taking account of convection, X =!!e tie-?r?al condi t ion vit!!oci; tz:sizq account 
of convectLc.cn, Gr and ?z E r e  tiie Crashof and Prazzdtl zos . ,  res?., ana G r ? r  = i O o - l O ' .  The nean 
value. of k\e outez and ir?nez diameters of tie tubss Zcrning t h e  cnnulus i3 =&en as "*.e charac- 
t e r i s t i c  ler.c;th. 

m A e  gerforzance of a vezz lcz l  c o a x i ~ l ,  h e a t  pice was exruzinnsd e n e r i n e n t i l l y  w i t h  water. 

-77 50016 2IlESTfGATION OF FLUd ;LvD IXTEILUXL E A T  TXANSZ3 I X  POROUS ?I3E1 Y-XTZ3LlX.S 

Letiagin, V. G. , Xhalatov, A.A., Shchukin , V.3 .  , Sa iga l i eo  , B .E. , Xoszomov, A. G. , Shevchuc , X.S . , 
(Xazanskoi Xv ia t s i c rny i  I n s t i t u t ,  Xazan, USSR; Akademiia Yauk Oxrainskg-o S S 3 ,  -3stiY.zt Problem 
YTtartalovedeniia,  Xiev, U c a i n i a n  %Sa) , Teglofizika Vysckikh Texupexatur, V 14 :412-41S, 9 z r f s ,  
Mar-Apt 1,076, In aussian 

The payer d e s c r 9 e s  t h e  e e e r i = t e n t a l  Livest igat ion of Lie i n t e r n a l  hea t  transfst of a 
?oraus n e t a l l i c  n a t o z i a l  - xonodisuerse nickel f i b e r s  wit!!  a d i m e t e r  of 200 z i i c x n e t o r s  a d  3 
Iengtb of 9 =ut pra?ared i n t o  d i sks  v i t a  a d i a e t a r  of 30 can and d t!iickaess of 6-95 ta lC.l zm - 
Cuzinq coolant flow tl-o~gn t!e z a t e r i a l .  
of f r i c t i o n  of tke z a t e r i a l  on the Reynolds 2xusi;er r evea l s  a laminar ZLow zeg-e 1.1 t h e  sF;eci=r.s 
examined. Spec i . ens  xere  ineur-ion-heated, znd t k e  te%>erat*;e of the iAxsr acd outer su=izce of 
Lie specislens ana coo lan t  :err.peratx.re in f ront  of and i n  back of the specbe-s were measured by  
!lic.hzone therPoc=u?les. Tkese &ta were used t3 d e t e m i n e  tSe k z e - n a i  bea t  t r a n s f e r  coef%cien=s. 

Data on tile depezdeace of the anal09 05 t5e c o e f f i c i e n t  

( W I C X  . X A T E W ,  FLCid X E G i X E )  
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Rivers, A . D . ,  :4ackenzie, D . X . ,  .-to, ?.:., (De?t. of XacS. -3agr. ?fava1 ?ostgraduate  Sckool, ! 
Ysntazay, CAI, Pager :lo. 1 6 ,  presented a= the . a e r i c a n  1-:stit-te of Che-niczl Zqiceers,  15t4 
Yaticaal :-;eat Transfer Canfarence, St. iouis, !<Q, Ai l5  a-i:, 1 9 7 6  
Avail : ZAC 

z txs sgne r i c  pzessuza xi=h L i ~ x i 2  Lsvels  rsnqizc; fzcn ;a01 2eFz.L.s cf 2 3  do:+n fo zhiz fir35 
neaz 0 . 3  za. 2001 5 o i l i z q  Cata copnaze f a v o r = j l o  rL=h <>e 205se.cow cor=elat ion.  ZmFeracTiza 
neasuzezuznfs w i t h  theraocougles and liquid szyj-,als skow t k a t  l i qu id  le-,-el has 1 F t t l s  efEec% 
on tie Seat -2ar.sfer c o e f f i c i e n t  above a level of 5 m. Selow =!is l e v e l  however, -here is  an 
Lzcrease of up to 50 percent i n  Lie heat tzansfer coef ' ic ient  as  the level Fs reducod, u n t i l  
dryout occu-s. .Ul the thin fils da ta  conpapare s a t i s f r c t i r i l y  wi-& tie prooosed c o r r e l a t i o n  05 
tiishikawa. 

- ; ;c?erhental  r z s u l t s  azo ?resented f a r  5 i s c i L L e Z  wazer, et!!yl alcokol  and ?'reon-113 a~ 

(Ii~T-TRXUSFS~-C3EPFIC~:N'=, RWT-TNIVSFEB) 

I 

. .  

. .  . .  
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N O N U N I  f O R M L Y - H E A T E D  H E A T - P I P E .  
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PRESSURE.  V E L O C I T Y  TEYFJERATUR 
P 20 Gi7Abla OR Y OUT-L I M I  T 
P U O D L S - A R T E R Y 6  /ES. E N T 2 4 I N M E U  
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SYSTEMS% / M I  L I G U I D - Y E T A L S I  A E  
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T E M P E R A T U R E - R E G 1  M E S - A N A L Y S  IS. 
T E H P E X A T U R E I  D E N S I - T Y  9 COMPUTER 

R I H E N T - P A C K A G E  C O M H U N I C A T  IO/ TEST-PRCGRAM. TRANSMITTER--EX?€ 
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0 3 3 0 0 5  
04101 0 
cSC’314 
02100 1 

. 0101)03 
C.6314 
063006 
0420G 1 
c20’312 * 

021 30 1 
0 l O C 2  4 
05001 5 
0311006 
3 3c.33 7 
02203 4 
05001 4 
9 2 2 Y O  6 
0 2 2 0 0 7  
0 2232  9 
c22310 
0220053 
92!23$9 
033004  
321330 
22:3c,: 
3 4 1 3 3 9  
05joo1 a 
322c3 e 
331 2 3 2  

19 



, 

i -  
i 

. 
0. '.*. . .  

9 CZ!.(MUN I CAT I t J /  T E S T  -?EiCGXX:.4 9 T=tciNS;.tL T T E F - c X ? E E  : d E N T - ? A C K A G E  
S L O G Y - S A T E L L  I T 5  s VCHP T E S T S .  T 9 A N S ? C N D E 5 Q  /UhI CAT I E N S - T E C H N  
E R .  METHANOL.  FF iEON-113 .  CPE/ T i i A N S P T ! R T - C H A R A C T € G I S T I C S ~  WAT 
I T A T E D - L I d U I D .  H E A T - T R A h S F E ? .  U T I L I Z A T I O N - C O E F F I C I E N T #  /K -AG 

E X C E S S - L  I QU 13 O R Y C U T - L  I I T  V APOR-I  N T E R A C T  I CN C O M P U T E R  PH 
S. MCD/ FL I G H T - O A T A - A N A L Y S  IS VARIAGLE-CCNOUCTA&CE-HEAT-P IPE 

E R I  S P A C E C A A F T .  A P P L I C A T I O N S  V C H P #  H E A T - T R A N S F  
C A T X G N S - T E C H N C L ~ G Y - S A T ~ L ~ X T ~ .  VCHP. TESTS. TRANSPONDER# /uNr 

Y-HEATED HEAT-P I ? E *  P Q E f S U R E .  V Z L C C I T Y  9 T E A P E R A T U R E .  O E N S I T Y  
P L X C A T X O N S v  H E A T I N G .  C C C L I N G .  V E V T I L A T I C N r  CCOKXNG. A P P L I A N C  
CCS CO!-l?CNENTS* I N S T R U M E N T S  VERY-LO d - T E M P E R A f U R E S .  S H U T T L E  
Z A T I O N .  NCNCG&JEkSAZL.E-GASES n i T E t  9 CCJNCENTSATCRR / IUEG-GE.LE 

C O N T R O L ,  MATE9:AL-PROBLEMS.  4ATER.  C O P P E R - N I C K E L .  FEi7FiOUS 
Y I E T T I N G - F L U I D .  H E A T - T R A N S F E R *  kATER. C O T T O N - W I C K #  / s  E X C E S S -  
E /  T R A N S P O R T - C H A R A C T E R I S T I C S r  ;IATER. METHANOL. F R E O N - 1  139 O P  
AINMENT. SHEAR. w E a E i + r w m E R .  WAVE.  PUDDLE-ARTERY# /ES, ENTR 
c \ T ~ P / P E S *  E N T R A  XNMENT. SHEAR WEBER-NUMGER, WAVE, P U D D L E - A R T  

T E S T .  SPACE-COND I T  I O N S  h E I G H T L E S S h E S S +  
It S C L A R - H O U S E 9  C O L L E C T O R S .  WEST-GERMANY 9 H E A T I N G  S T G R A G E  
SFERI P C G O U S - F I a E R - i ~ A T E R I A L S  9 #[CK M A T E R 1  ALS. FLC'rl i i E C I M E #  / 
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c0'317 SCHUMLICHER F A 
H O U S E H O L D  REFR I G E R A T Z 2  H A V  I N G  A GGOR CUCL I N G  A P P A R A T U S  
U o S o  P A T E N T  4015442 
A P R I L  S r  1977 

00018 SCHLADITL H J 
H E A T  P I P E  
U e S o  P A T E N T  4Z15659 
A P R I L  S r  1977 

00019 HCNOA I T A K A S U  S 
O N U K I  Y 
H E A T  P IPE PROCESS 4N0 A P P A R A T U S  FGR M A N U F A C T U R I h G  S A M E  
U o S o  PATENT 4013269 
A P R I L  19. 1977 

* - .  

00020 HCCREADY R G E G G E R S  P E 
H E A T  P IPE C O O L I N G  S Y S T E M  F O R  E L E C T R O N I C  C E V I C E S  
UoSo P A T E N T  4 0 1 9 C 0 8  
A P R I L  19. 1977 

00021 K O S S O N  R L Q U A O R I N I  J A 
G R A V I T Y  A S S I S T E D  Y I C K  SYSTE!4 F O R  C O N D E N S E R S *  E V A P O R A T O R S  

AND HEAT P I P E S  
UoS.  P A T E N T  4619571 
A P R I L  26r 1977 

00022 G R O V E R  G M 
H E A T  P IPE A N 0  HETHCO AND A P P A a A T U S  FOR F A B R I C A T I N G  S A M E  
U o S o  P A T E N T  4020898 
MAY 3. 1977 

00023 D E C K  Y P 
H E A T  T R A N S F E R  3EV I C E  
U o S o  P A T E N T  4 0 2 1 8 1 6  
MAY 3. 1977 

00024 SCHERBAUM F 
T H Y R I S T O R  CCOLINC 4RRANGEMENT 
U o S o  P A T E N T  4023615 

0 0 0 2 5  R O B E R T S  C C Ji?. 
H E A T  PIPE S a I T C H  
U.S. P A T E N T  4026348 
M 4 Y  3 1 r  1977 

23 



:. . . 

.. . . 

.. 

. -  

INDEX OF TITLES (PEXYUTED) 

2 4  



8 

' A  ' N C T  rNUEXE3 
' A N 0  NOT INDEXED 

03022 # H E A T  B I P E  A N D  H E T H C 3  AND A P P A R A T U S  FOR F A B R I C A T I N G  S A V E  
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